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(54) m/lPAB/1HHECKAR AOPHUPyiOlMAR 
TO/IOBKA 

(57) M3o6peTeHne othocmtc* k He<(>TeAo6biBa- 
tomew npoM-CTM u npeAH33H3MeHO ai« 6ype- 

HMSI M 3KCn/iy3T3UMM BOA«HUX. He<J>TflMbJX M 

r3308bix CKB3XMH. Ue/ib - noBbiiueHne 3<t><J>ex- 
tmbhoctm pa6oTu rviApaBmmecxoM AopHwpyio- 
me* ro/ioBKM 3a cseT o6ecneHeHMn 
CTa6n/iM3aunM nonoacemin noABMXHbix cexro- 
poB bo BpeMn pa6oTM. J\nn 3Toro aepxHMw m 



HMXHM* TOPUW nOABMJKHWX CeXTOpOB BbinOH- 

HeHbi b npoAO/ibHOM ceMeHMM ruApaB/iimecKOM 
Aopmipyiomew ro/iOBKM c oxpyrneHneM no pa- 
Anycy. paBHOMy no/iOBWHe jwwhw noABMWHO- 
ro cexTopa b npoAonbHOM ceneHMw c ueHTpoM 
b psBHoyAa/ieHHow ot 8epxHero w MM)KHero 
topuob cexTopa tomxc MaxcwMa/ibHbiM A*ia- 
Meip b nonepesHOM ceMeHMM pa6oneM noBep- 

XHOCTM CeKTOpOB BWnO/lMCH M3 paCCTOflHMM , 

onpeAen^eMOM no MaTeMaTWHecxon <p-ne. ot 
oepxHux TopuoBceKTopoB. nocneAHwe a pa6o- 
m6m no/ioxeHMM nepeMemaiOTCfl 6e3 nepexo- 

COB. 4TO C03A3CT H3MBbirOAHeMUJMe yC/IOBWfl 

pa6oTbi cexTOpOB u ynpyrow Tpy6H3TOw Ana<t>- 
parMbi. yMeHbiuaeT oceBbie w p3AH3/ibMwe hs- 
rpy3KM H3 AGTanw ronoBKM u HKT. Ha xoTopwx 
cnycxaeTC« ro/ioBxa, w noBwiuaeT xanecTeo 
pacujupfleMoro nnacTbipa b o6caAHOvi Tpy6e. 
BwnonneMMeTOpuoBceKToppB nopaAnycync- 

K/ltOMdeT 33K/lVtHMB3HHe M o6p330B3HMe XO/lb- 
UeBOrO 3330P3 MOKAy CGKTOpSMH M <J>/l3HUeM 

B c/iynse noBopoT3 cexTopoB. 3 wn. 



M3o6peTeHne otmocmtcm x He<t>TeAo6wB3- 
wme* npOMUiuneMHOCTM. b m3Cthoctm x 6ype- 

HWK> H 3XCn/iy3T3UMM BOA»HblX. He<t>T«HblX M 

rd30Bbix CKB3KMH An» ycT3H0Bxn nepexpusa- 

Te/ieM B CXB3XMH3X C Ue/lblO BOCCT3MOB/ieHMfl 
repMeTMHMOCTM 06C3AHblX XOAOHH. 

Ue/ibK) M3o6peTeHmi «B/i«eTC» noawuje- 
Hue 3<t><t>exTMBH0CTii ps6oTw rMApaB/iHMecxow 
AOpHtipyiomeii ro/iOBxn 33 CMeT o6ecneneHHfl 
cTa6w/iM3aunn nonoxeHwi noABUKHbtx cexTo- 
POB 8Q BpeMB pa6oTbi. 

Ha 4>nr. 1 c xcms tmh m o npeACT3B/teHa rwA- 
pas/iMHecxan AOpHwpywmafl ronoaica. nonepes- 
hwm p33pe3; M3 <t>wr. 2 - to xe. c noaepHyTbiMM 
cexropaMM a pd6oneM no/ioxeHnw; na <J>nr. 3 - 
cxeM3 cm/1. AeMCTByiomux M3 cexTop. 



ruApaa/iMHecxaji AopHnpyK)maji ronosxa 
MMeeT no/iyio ujTSHfy 1. hs xoTopyK) oacts 
ynpyran Tpy6M3T3Ji A"a<t>pa™d 3. MexAY 
4>/i3hu3mm 2 noMetueHbi noABMXHbie cexTopa 
4. BepxHUM m hmxhmm Topuw cexTopoB. npM' 
/ier3K)U4Me x<t>/idHL(3M. Bbtno/iHeHU b npoAO/ib- 

HOM CCM6HMM AOpMMpy K>U|eM rO/IOBXM CO 

cxpyrneHMeM no p3Awycy. p3BHOMy no/iOBMMe 
A/iMHbi cexTopa b npoAonbHOM n/iocxocTM c 
uempoM b paBHOyAaneHHOii ot BepxHero m 
HuxHero topuob noABMXHoro cexTops TOMxe. 
a MaxcMMd/ibHbtH A^dMeTp b nonepewHOM ce- 
mghmm ruApaanwHecxoM AopMnpywmeM ro/io- 
bkh pa6oneM noaepxHOCTn cexTopoB. 
KOHT3KTiipyK)tA6M c pacu)Mp»eMWM nnacTbi- 

peM. BbtnO/lHeH H3 paCCTOSHUM X OT BepXHMX 

topmob noABMXHbix cextopoB B npOAO/ibHOM 
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ceMeHMw nocneAHnx. onpeAfc'ineMOM e coot- 

BeTCTBMM CO CiieAYK)lUeM 33BMCMM0CTbK>: 

X=^p-H(0.3+sln^). 

ijxe L - A"MHa noABMxnoro cexTopa b npo- 
AonbHOrt n/iocKOCTH; 

H - paccTOBHue mokay npjiMOM, napa/i- 
ne/ibHOM npoAOJibHOft ocm xopnyca. npoxoAfl- 
mea nepea paBHoyAaneHHyto ot eepxHero m 
HMKHero topuob noABMXHoro cexTopa Tosxy. 

M TOMKOA nOABMXHOrO CeKTOpa. M3KCMM3/1 bHO 

yA3/ieHH0A ot npoAO/ibHoti ocm Kopnyca; 

/?- yro/i Hax/iona x npoAO/ibHOft ocm tma- 
pasiiMMecKoA AopHMpyiomeM to/iobkm pa6oMeft 
nooepxHOCTM noABMXHoro ceKTopa. 

K noeepxHocTM, npw/ierawmeM k am3<J>- 
parMe, xaxAoro BTOporo noABMXHoro cexTopa 
npMCoeAMHeHU MeTa/i/iMHecxwe n/iacTMHbi 5. K 
nnacTMHdM co CTopOHw AM3(J>parMbi npucoe- 

AMHeHbl npOIOIdAKM 6 M3 H/IOTHOM TK3HM T3K. 

mto Kpa« TK3HM BucrynaiOT 3a xpaa n/iacTMH 5. 

flpM C03A3HMM A3B/ieHM» B yCTpOMCTBC, 

Tpy6saT3fl AM3<(>pdrMa 3 pactiiMpaeTCsi m paa- 
ABwrseT cexTopu 4 ao ynopa iepe3 n/iacTbipb 
8 b peMOHmpyeHyio Tpy6y 7. flpw 3tom o6pa- 

3ytOUJMftCfl MOKAy CeKTOpdMM 60K0B0M 3330P 

nepetcpuBaeTcsi BbiCTynaioiUMMM m3Ct«mm 
nnaCTMH 5. KOTopue npuxMnsiOTcn AMa<J>par- 
mom k onopHUM noeepxHOCTAM cmokhmx cex- 
-ropoa, a xpa» npoxnaAOK noArw63K)TC«. 
aaxpuBan ocTaeuwecfl 333opw no xpa»M nna- 

CTMH. RpM npOT«rMB3HMH rO/IOBKM Meoe3 W13- 

CTbipb ceKTopu 4 Bee BpeM* ocTaiOTcn 
napan/ie/ibHbiMM ocm to/iobkm. ripn aaxojie 
(m/im BbixoAe) ronoBKM b n/iacrupb 8 cexTopa 

H3KilOHflK)TCJI no OTHOUJ6HMK) K OCM TO/IOBKM. 

npw 3TOM MAeT TonbKO nepepacnpeAeneHMe 
N x/iMHOBoro TopuoBoro 3a3opa y c AByxcropoH- 

HerO H3 OAHOCTOPOHHMM 2y M 2KC. MO 06p33083- 
HMfl CKB03HOTO KO/lbUeBOfO 3330P3 Me*AY 

<t>naHueM 2 m cexTopaMw 4 He npoMcxoAMT. a 
K/iMHOBbie 3a3opw 3ano/iHntOTcsi npox/iaAxa- 
mm M3 TK3HM. Buno/iHeHMe pa6oMefl noaepx- 
hoctm, KOHTdKTMpyioiueM c paciuMpsieMbf m 
n/iacTbipeM noABMXHbix cexropos co CMeiue- 

HM6M MdKCMMdnbHOrO AM3MeTp3. npMBOAMT K 



mx napa/i/ie/ibHOMy nepeMeujeHMK) b pa6oneM 
no/ioxeHMM 6e3 nepexocoa, mto C03AaeT HaM- 
BbiroAMeMUJMe yc/iobmh pa6oTw ai* cexTopoe 
m ynpyroM Tpy6M3TOM Ana<J>parMw. yMeHbiuaeT 

5 oceBbie m paAMa/ibHbie Harpy3xn Ha ABTd/iM 
ronoBKM m HacocHO-KOMnpeccopHbie Tpy6w» 
Ha xoTopwx cnycxaeTcn ronoaxa, m noBbiuiaeT 
xawecTeo npw/ieraHM* pacumpneMoro nnscTu- 
pa k o6caAHOM Tpy6e. 

10 8btno/iHeHMe topuob cexTopOB no pdAMy- 
cy McioiioMaeT 3ax/iwnMBaHMe m o6pa30B3HMe 
Konbuesoro 3aaopa Me*AY cexTopaMM m 4»nsH- 
ueM b c/iysae noeopcrra cexTopoa. 
<D o p m y n a M3o6peTeHMst 

15 TMApaB/iMMecxafi AopHMpyiotuan to/iobk^ 
no sbt. cb. fsfc 641070. OT/iMvaiouiaacsi 

TCM, HTO» C Ue/lblO nOBbJUieHHfl 3<H>6KTMBH0CTM 

pa6oTbi TMApaB/iMMecKOM AopHMpywmeM ro/io- 
bkm aa cm 8t o6ecneMeHM« ct36m/im33umm no/io- 
20 xeHMR noABMXHbix cexTopoa BO apeMfl 

pa60Tbl. BBpXHMM M HVDKHMM TOpUbl nOABMX* 

Hbix cexTopoB Bbino/iHeHu b npoAO/ibHOM ce- 
Menvu rnopaammecxo^ AOpHMpyKXueA ronoexM CO 
cxpyr/ieHM€Mnop^flMycy.paBHOMynonoBMHeAnM - 
25 Hbi noABMXHoro cexTopa b ynoMflHyroM ce*ie- 

HMM C UeMTpOM B pdBH0yA3^6HH0A OT 

BepxHero m HMxcHero topuob hoabuxhoto cex- 
Topa TOHxe. a MdKCMManbHbiA AwaMerp a none- 
pesHOM ceneHMM pa6oMeft noBepxHOCTH 
30 noABHXHbix cexTopoB Bbino/iHeH na paccTon* 
hmm X or eepxHMx Topqoa noABMXHwx cexTO- 
pOB. onpeAe/ineMOM s cootbctctbmm co 
c/ieAy»oiueM 3dBMCMMocTbio: 

35 X =^-H(0.3.+ sln^). 

rAe L - AHMHa noABMXHoro cexTopa b npo- 

AO/lbHOM n/IOCKOCTM.' 

40 H - paccTOAHMe mokay npuMoft. napa/i- 
nenbHOft npoAO/ibHOM ocm xopnyca. npoxoA*- 
meti Mepe3 paBHoyAaneHHyio ot eepxHero m 
HuxHero topuob noABMXHoro cexTopa TOMxy, 

M TOMKOM nOABMXHOrO CeKTOpa. M3KCMM3/1bHO 

45 yAa/ieHHOM ot npoAO/ibHOM ocm xopnyca: 

P - yron Haxnona x npoAO/ibHOM ocm tma- 
paBHMsecKOM AopHMpyiotueM ronoBKM pa6oie^i 
noaepxHocTM noABMXHoro cexropa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 



1663179 
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cross section of the latter, determined according to the following dependence: 

X = — -H(0.3+sinp), 
6 v 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2ymax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = Y~//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 



1663179 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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Fig. 4 
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